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5 Claims, (Cl, 72—91)

This invention relates to the art of profiling work-
pieces, in which the workpiece is coerced to pass through
a throat defined by opposed walls at least one of which
is profiled and which imposes its profile on each work-
piece as it advances through the throat. The throat may
be and usually is defined by two opposed rollers one or
both of which is or are rotated.

The rollers may be arranged for their outer surfaces
to define the walls of the throat; or the throat may be
defined by the inner wall of a hollow roller and the outer
wall of a roller within the cavity of the hollow roller.
The latter construction has the advantage that the throat
can be made of considerably greater length and cor-
respondingly gentler taper than is practically possible with
the former construction,

Hitherto, no machine appears to have existed which
can be used to profile hollow workpieces. Workpieces
advancing through the throat are subjected to heavy
radially inward pressure tending to collapse the work-
piece inwardly, which has restricted the scope of known
profiling machines to solid workpieces. The insertion of a
core into a hollow workpiece to prevent collapse would
achieve nothing as the core would emerge tightly and
inextricably wedged within the workpiece.

Obviously, a machine which could be used to profile
hollow bodies such as rings would be of great industrial
significance, as it could produce, quickly and cheaply,
articles which at present must be ground or machined
to shape. The object of this invention is to provide just
such a machine. -
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According to the -invention, a method of profiling a .

hollow workpiece consists in threading it loosely on to a
robust core' that projects to each side of it, contacting
the outer surface of the workpiece with a profiling sur-
face, contacting at least the projecting ends of the core
with a second surface, and moving the surfaces relatively
to one another in a manner calculated to reduce the thick-
ness of material -between the profiling surface and the
core whilst rotating the core about its axis.

It will be seen, therefore, that what is proposed is a
system in which the core acts as an anvil which buttresses
the workpiece against the: force applied by the profiling
surface and is itself buttressed by the second surface. It
follows that the workpiece can be outwardly profiled by
the profiling surface, or inwardly by the core. Thus a
hollow workpiece -can be profiled at its outer surface,
or at ifs inner surface, or at both.

Apparatus according to the invention to carry out this
method is characterized by a core at least the ends of
which are cylindrical and roll upon the first surface, which
core is adapted to be surrounded by an annular work-
piece and to have a zone between the ends spaced from
the second surface by. the thickness of the workpiece.
The surfaces are wsualy provided by juxtaposed rollers.
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The rollers may be arranged in the conventional fash-
ion, with their peripheries opposed to one another; in
which case either roller may be recessed. The recess may
be a groove in the thickness of the roller, or it may be
formed by splitting the roller circumferentially into two
coaxial rollers arranged sids by side but with a gap be-
tween them that constitutes the recess.

Alternatively, one roller may be located within the
cavity of the other, in which case, again, the recess may
be a groove in the internal face of one roller or in the
external face of the other; or either roller may be in two
parts spaced apart.

Whatever arrangement is used, the workpiece has a
core inserted into its cavity and it and the core are offered
to the throat, with the core eccentric within the cavity
and in contact with the inner face of the workpiece, The
core is of considerably smaller diameter than the internal
diameter of the workpiece. The workpiece is fed into the
throat with part of it within the recess. The throat strad-
dles the workpiece and the core, and as the workpiece
and core are advanced through the throat the profile of
the roller or the core or both are imposed on the ring, in-
wardly or outwardly, or inwardly and outwardly, as the
case may be.

Embodiments of apparatus according to the invention
are shown in the accompanying drawings in which

FIGURE 1 is an end view, partly sectioned, of one
embodiment,

FIGURE 2 is a side view of the same embodiment,

FIGURE 3 is an end view, partly sectioned, of a sec-
ond embodiment,

FIGURE 4 is an end view, partly sectioned, of a third
embodiment,

FIGURE 5 is a side view of the same embodiment,

FIGURE 6 is a view similar to. FIGURE 5 of another
embodiment, '

FIGURE 7 is a view similar to FIGURE 5 of still an-
other embodiment,

FIGURE 8 js a perspective -view diagrammatically
illustrating a further embodiment, :

FIGURES 9 and 10 are views of an embodiment em-
ploying planar surfaces,

FIGURE 11 is a partial side view of another embodi-
ment, and

FIGURE 12 is a view similar to FIGURE 4 of a
machine employing the principles of FIGURE 11,

"In FIGURES 1 and 2 two rollers 19, 12 are juxtaposed
to define a throat 14 between them. The rollers are
driven in opposite directions. The workpiece 16 is a ring
in-the: cavity of which is'a core 18. The roller 12 is wider
than the ring 16 and the ends of the core 18 project be-
yond the ring and bear on the flanks of the roller 12.
The roller 10 is shown as narrower than the roller 12
but this is of no importance. The roller 12 is recessed
circumferentially at 20 to accommodate the ring 16.

The rollers are so dimensioned, and driven at such
relative ‘speeds, that when the workpiece 16 and its core
18 are presented to the throat 14 they are nipped and
coerced to pass into and through the throat. These di-
mensions and speeds are not discussed because the prin-
ciples are well-known.

The ring is deformed to the shape imposed on it by
the roller 16 and/or the core 18. As shown, the roller 10
is frusto-conical, so that the ring will emerge with a com-

5 plemental .outer surface. Sufficient ‘material is provided

in the ring, of course, to result in the desired deforma-
tion without surplus metal.
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The same results can be achieved by splitting the roller
12 into two, as shown in FIGURE 3.

In FIGURES 4 and 5, one roller 22 is hollow and the
second roiler 24 is within its cavity. A throat 26 is defined
between the inner face of the roller 22 and the outer face
of the roller 24. The workpiece 26 advances towards the
throat with the core 28 within it. The roller 22 is trough-
shaped and is driven through a shaft 3¢ fast with its radial
wall 32. The roller 24 is mounted on a shaft 34 journalled
in a pillar bearing 36.

The workpiece 26 is shown here to be deformed to
provide an external rebate 38 and an internal recess 40,
merely to illustrate the sort of thing that can be done.

In FIGURE 6 the ring 41 surrounds the roller 24
which in turn is within the cavity of the roller 22 as
in FIGURES 4 and 5. In this sort of case all that is re-
quired is a suitable regulation of the roller speeds to en-
sure that the workpiece 41 makes the required number of
passes through the throat. With a suitable workpiece 41
the finished product can be expanded into intimate con-
tact with the inside face of the rolier 22 so that the outer
contour of the finished product is rigidly prescribed.

The same kind of arrangement is possible with two ex-
ternally abutting rollers as is shown in FIGURE 7.

In the above examples the workpiece is either accom-
modated in a recess in a roller or surounds a roller. It is
also possible to acommodate the workpiece in a recess
in the core. Such a case is illustrated in FIGURE § where
the core 46 is dumbell-shaped with one end detachable
for the insertion of a workpiece 47. The ends of the core
46 straddle one roller 48 and press on an unrecessed
roller 49.

The working surfaces need not necessarily be provided
by rollers. As shown in FIGURES 9 and 10 they may be
planar. In this case, a workpiece 50 is threaded on to a
core 51 which rests on two parallel rails 52. A third rail
53 presses upon the workpiece 5¢. To and fro movement
of, say, the rail 53 in a well-known manner may be used
to profile the workpiece.

In order to obtain a finished product of exact required
diameter using the methods outlined above, it is necessary
to start off with an accurately prepared blank workpiece
and all blanks of a series have to be almost identical in
weight and dimension. This preparation usually involves
machining, which defeats the object of the process to
some extent.

In a ring the dimensions that are usually important are
the outer or inner diameters. Getting the axial dimension
precise is not usually troublesome because a final grinding
operaiion to reduce the ring to size axially is easily per-
formed.

In the arrangement of FIGURE 11, the outer diameter
of the ring 54 is held to a requisite dimension by encasing
the ring within an anvil ring 56, the inner diameter of
which is exactly that which is required for the outer diam-
eter of the workpiece, and which is of very hard material
relatively to the material of the workpiece, for example
tungsten carbide when the workpieces are of mild steel.

The anvil ring 56, with the workpiece 54 within its
cavity is inserted between inner and outer rollers 58, 68,
with a care 62 betwen the outer surface of the inner roller
58 and the inner surface of the workpiece 54, as in the
case of the FIGURE 6 arrangement; or, if the rollers be
solid and juxtaposed, then as in the case of the FIGURE
7 arrangement.

There is, of course, the problem of extracting the fin-
ished product from the cavity of the anvil ring. If the na-
ture of the product permits, the outer diameter may have
a draw taper, and lubricant is spread between the juxta-
posed surfaces to facilitate extraction. If a draw taper is
not practicable, the anvil material may be so selected that
the differential coefficients of expansion of anvil ring and
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workpiece cause the finished workpiece to loosen in the
anvil ring on cooling or heating, sufficiently to permit ex-
traction. The cooling may follow the natural heating due
to the deformation of the workpiece, or the workpiece
may be heated before or during handling. Alternatively,
though improbably, the anvil ring and the trapped product
may be heated or cooled together to promote suitable ex-
traction conditions.

Endwise extraction of this kind can only be achieved
where the contacting surfaces are not keyed together.
Thus, if the profile imposed on the workpiece by the anvil
ring is tapered or stepped, endwise extraction is practic-
able. If other profiles are formed that cause keying, the
anvil ring may be made collapsible for instance rather
like a barrel; but clearly this device will only be commer-
cially useful if the value of the finished product is high
enough to bear the cost of the collapsible anvil ring and
the handling required to collapse and to reassemble it.

Usually the blank for the workpiece will be selected so
that excess metal is present. In order to emsure that the
excess metal flows to one side, the core may be formed
with a shoulder adapted to overlap and run against one
annular face of the ring, the excess metal being forced to
the open gap on the opposite side between the core and the
ring. The excess metal may then be removed by a very
simple operation.

The inner surface of the anvily ring may be tapered or
even stepped in the axial direction or otherwise profiled,
as long as the workpiece can be extracted from the ring.
Likewise that part of the core which contacts the work-
piece may be tapered or stepped in the axial direction.
Furthermore, the inner surface of the ring may be formed
with suitable indentations in the circamferential direction
so that, for example, when the metal of the workpiece is
forced into the indentations, gear teeth or the like are
formed. In fact, the angles usually associated with con-
ventional gear teeth lend themselves admirably to the use
of the process and apparatus of the invention in the mak-
ing of rings with gear teeth on their peripheries.

It is obviously impossible to illustrate all the permuta-
tions and combinations. FIGURE 12 illustrates one of the
many possible cases. In this figure a machine according to
FIGURES 4 and 5 has been modified to incorporate the
teachings of FIGURE 11.

In this case an anvil ring 569 is interposed between the
roller 32 and the workpiece. The object is to form a roller
bearing part which has an inner conical taper. The work-
piece in its final shape is sectioned and marked 26. The
final shape does not include the piece to the right of the
dotted line 301 which piece is removed by machining or
the like. The core 28 is formed with a flange 302 running
\gainst the anvil ring 560. The part of the core that carries
the flange 302 is detachably connected to the remainder
of the core to allow the workpiece to be threaded on to
and off the core.

The dotted line 300 indicates the initial section of the
annular workpiece inserted into the machine.

In practice it has been found that with the parts well
Iubricated the final product can be tapped out of the anvil
ring 560 with ease even when the outer periphery of the
workpiece is round cylindrical.

We claim:

1. A machine for profiling annular workpieces com-
prising juxtaposed rollers defining between them a profil-
ing space of diminishing extent, means to rotate at least
one of the rollers, a cylindrical core loosely positioned
through an annular workpiece to project each side of it,
the projecting ends rolling on at least one of the rollers,
and means to control the axial spread, in at least one di-
rection, of a workpiece surrounding the core and passing
through the profiling space.

2. The machine of claim 1 including an anvil ring
which resists substantial deformation, adapted to enclose
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a workpiece and shaped to allow removal of a finished References Cited
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